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Spccificaiions 

\ . Title of Invcmion: 

hik composition 

2. CUtms: 

Ai\ ink composition for marking pens whidi conuios a solvent and a resin as necessary 
ingredients and also contains a coloring agent, if necessary: the thermal deformation temper- 
ature of said resin (18.6 kg/ cm*) is 70*C co 200*C and the content of said fesin is 20 wc % 
io 50 wt % of the total ink quantity. 

3. Detailed Explanation of invention: 

Fidd of in [nduniy 

This invention concerns an ink composition for mmng instruments by means of 
whidi, using existing color films which up co now could only heac- transfer colors for dry- 
copied drawn lines, hand-drauti lines can be provided to which the colors of said color fdnis 
can be hcat^cransicmrd. 

Convgnuonal Tcchnolqgy 

Color films which can hcat-innsfcr colors only to dry-copied drawn lines are presently 
on the market: they can change the colors of drawn lines which were dry-copied from black 
or other colors to different colors. 

However, since the colors cannot be transferred except by dry copying, these color 
films cannot be used if one does not have a dry copier, so that their users have been limited. 

Here, the term "color films which can heat-transficr colors^ refers to films in which a 
composition of a coloring pigment, white pigmenc. and binder resin is applied to a non- 
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itansparcnt base film. When this color film is placed on dry-copied drawn lines and the film 
is beaccd from above, using a hcai nicdium, the binder resin of die copy li»i«s is melted md 
becomes adhesive, showing affinity wiih the film coating surface; chcnefore, these two adhere 
to each other, and the coating surfeoc is pulled off of the base ftlra. At tlus time, the afbte- 
mcntioned white pigment hides the dry-copied lina and the colored p^ment colors ihcm, so 
that they can be changed to the desired color. 

However, with presendy- available commercial writing instruments^ it is not possible to 
provide drawn linci which can be ootoied by these color films. 

The invcncors pecfocmcd cuc^l tnvescigauons. a&^a result of which ttuy diccnvercd 
that, in order to make the heat transfer color filin mechanism for dty-copied drawn lines 
possible with tines made by writing instruments, the following conditiotw arc required: a 
large quantity of the lesin ingredient of the drawn lines must be present on the paper surface, 
the resin ingredienc of drawn lines must mdt in a specific cemperaaite range and become 
adhesive, the coating fdm of the drawn lines must have a sufficient strength, and ic must have 
an affinity with the coadng surface Thus, this invention was achieved- 

That is, this invention Is an ink composition for marlcing pens which contains a solvent 
and a resin as necessary ingredients and also contains a coloring agent, if necessary; the 
thermal deformation temperature of said resin (18.6 kg/cm^ is 70*C to 200*'C. and the 
content of said resin is 20 wt % to 50 wt % of xht total ink quantity. 

Examples of the resin used in this invention are polystyrene homopolymcrs, hydrogc- 
nated styrene resins, styreoc-isobutylene copolynmcrs, styrene-bucadiene copolymers. ABS 
tcsins, aciylonitrilc-styrcnc-acr^lic acid ester triple copolymers, styrene-acrylic copolymers, 
actyloniirilc-acrylic rubber-styrcne triple copolymers, acrylonitrilc-chlorinated poiyethylcne- 
styrcne triple copolymers. acrylonitrilc-EVA-scyrcnc copolymers, scyrcne-p-chloroityienc 
copolymers, styreofr-propylenc copolymers, jtytcnc-buudiene aos^-linkcd polymers, scyrenc- 
allyl alcohol copolymers. scyrenc^mHleic acid eater copolymers, scyrene-maieic anhydride 
copolymers, styrene- isobutylcne copolymers, styrcne-propyl 3-N,N-dicthyliuninoacrylatc 
copolymers, pol3Kmethyl raechacrylate), ethyl mcthaciylate, n-butyl methacrylace. glycidyl 
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mcthicrylatc, fluorint-coniiining aaylatft, methylene me haoylitc-butyi mechacrylatc 
copolymers, cthyi aciylatc-aoyiic acid copolymers, styrcn :-dicdiyiaa)i no-ethyl methacrylaic 
copolymers, styrcne-buadiene-acryiic acid ester copolym» scyrenc-buudicnc-clilorinaccd 
paraffin copolymers, scyrcnc-racthyl mechaciyJatc copolyi ws, scyrcne-methyl mcthaciyUce 
copolymers, $cyrene-n-butyl mcthicry lace co poly men, jt> rcnc-methyl raethaaylatc-n-butyi 
mechaccytacc copolymen, scyrsne-mechyl mcthaciylate-N -(cthoxyethyl)acrylamide copol- 
ymers, styrenc-glycidyl methaorylate copolymers, styrciifr dimCThylamino-cihyl meihaaylaic 
copolymers, sryrenc-buMdiene-dimcthyl-amiuoethyl met lacrylace copolyniets. Jtyrcnc- 
acrylic acid CMer-malcic acid ester triple oopolymers, styrt ne-mechyl mechacrylatc-2- 
ethylhcxTl acrylatc copolymers, scynenc-n^bucyl acrylaie-c iiyl glycol mcthacrylaie copol- 
ymers, $tyrcne-n-butyl methacrylatc-malcic anhydride co wlymecs, scyrenc-bucyl 
mcthaciyUte-isobuiyi maleic arid haif-istfir-divinylbcnic i€ copoiyincrs, styrcnc-«-buiyi 
acrylaic-4-hexaflorobucyl mcthacryUcc copolymers, etc llicjc can be used Individually or in 
blends wich each other. 

refill used ts one which has a ihernul dcforma too cemperacure (1 S.6 kg/cn\^ of 
70*C to 200'C Jf the thermal deformation temperature J 8.6 kg/cm') is lower than 70'C, it 
will soften even in a natural environmciK, uid the drawn lines may become tacky, which is 
not desirable, and the lines will become weak due to the actra beau after the heat transfer, so 
diaj ic will be difficult to peal the coating surface from tl: e film. If the thermal deformauon 
temperature (1 8.6 kg/cm^) is higiicr than 200'C» the ten perature of existing heating objects 
(eg., household irons) cannot be raised to this tempenti tt, and the resin ingredient of the 
drawn lines will not melt, so that they cannot be transfei :cd. 

The <^uanticy of the resin added should be 20 wi ^ to 50 wt % of the total quantity of 
the ink, ptcferably 25 wt % to 45 wi %. In the rc&in ing: edient is less than 20 wt %, there 
will be a great amount of penetration of the resin ingtedsnc into the paper surfice and the 
quantity of resin renuining on the drawn lines, as well a. its thickness, will be small, so that 
the adhesive force will be inniificicnt, and it will not adt ere to the coating surface of the film 
and cannot be transferred. If the quantity of tlie resin ini;rcdient is greater than 50 wt %, the 
viscosity of the ink icself will become too g?reat> and the i ik will not easily flow out of the 
writing instrument, so thit it will be difficuit to draw lir cs on the paper surfiicc. 
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The iforcmcnuoncd resin can be used in the ink in chc form of a solution or an 
emulsion. It is especially advantageous to use an emulsion from the standpoints of the high 
r«tn con ocn f ration and the low viscosity. 

In tlw ink compounding, one can use dye or pigment coloring agents, as doixcd. The 
dyes or pigments used can be publlcly-known, commercial ones* but it is desirable to sdca 
onej which have good mlscibUitics and do not react with the aforementioned resins. 

Actual Examples 

This invention will be explained in mere deail below by means of actual examples, but 
it is not limited by these actual examples. 

The compositions of the inks formulated and the eticcts of this invention are shov^i in 
the ublcs. After the compositions shown in the ubJes were mixed, they were stirred thor- 
oughly and uniform inki wctr obtained. The evaluations were performed by fdling bulb-type 
markers with the prepared inks and drawloj; on paper, aiter wliich natural d eying was 
performed. The color fdra (Lctraset Co., Color Tag [karua tapA) was placed on the drawn 
lines and a heating body was applied ac a tempera cure of 1 70*C, heating the drawn lines 
from above the color film. The colors were transferred, and the state of the transfer was 
judged by eye. 



Actual Example 1 





Quantity 
compounded 

(wt%) 


Olheoluble dye 


2 


Polystyrene hamopolymer 
(£330 Co.; Pfkorasuchikku D 

127) 


30 


Toluene 


68 


State of transfer 


Good 
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Actual Example 2 





Quanttty 

compounded 
(wt%) 


Water-soluble dy« 


2 


Styrene-aoylic copotymer 
emuJslon (Johnson Polymer 
Co.; Johncryttfonto/mi-89J 
(solids 49%)) 


78 


Pure waier 


20 


Stale of transfer 


Good 



Effgciivenes!! of Invention 

M tncncioncd above, by using chc ink of this invention, it ha* become (K><sible to use 
color filmSt which previoudy couM otUy be used to colot copkd drawn lines, to color hand- 
drawn lines zs well. 



Atcomey! Hiromttsu Ftijimoco. Esq. 



